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Question 1 [9 marks]
For questions 1.1 – 1.9, choose one correct answer, and make a cross (X) in the correct block.
Question a b c d e
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.1 Evaluate the integral
∫ 2
−2
(sinhx+ coshx) dx. (1)
(a) e2 − e−2
(b) e2 − 2e−2
(c) 0
(d) 1
(e) None of the above
1.2 The value of
∫ 2
−1
1
x2
dx is: (1)
(a)
−3
2
(b)
3
2
(c)
1
2
(d)
−1
2
(e) None of the above
1.3 The contrapositive of ¬r → q is: (1)
(a) r → q
(b) ¬q → ¬r
(c) q → r
(d) ¬q → r
(e) None of the above
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1.4 The solution of e−2
√
x = 1 is: (1)
(a) 1
2
(b) 0
(c) 1
4
(d) 1
(e) None of the above
1.5
n∑
i=1
(
1
i+ 1
− 1
i
) is equal to: (1)
(a) 0
(b)
1
n+ 1
(c)
1
n
(d) − n
n+ 1
(e) None of the above
1.6 Find
dy
dx
if y = arcsin
x
3
(1)
(a)
1√
9− x2
(b)
3√
9− x2
(c)
3√
x2 − 9
(d)
x√
9 + x2
(e) None of the above
1.7 Find f ′(x), if f(x) = ln(e−x
2
). (1)
(a) ex
2
(b) −2e−x2
(c) −2x
(d) −2xe−2x
(e) None of the above
1.8 At which x-value is the function f(x) = |3− x| not differentiable? (1)
(a) 0
(b) 3
(c) −3
(d) −1
(e) None of the above
MAT01A1 SUPPLEMENTARY EXAM – 21 JULY 2017 3/12
1.9 cosh 0 = (1)
(a) 0
(b) 1
(c)
e2
2
(d)
e+ e−1
2
(e) None of the above
Question 2 [4 marks]
Solve for x if:
(a) ln(2x− x2) = 0 (2)
(b)
1
2x− 3 < 1 (2)
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Question 3 [2 marks]
Prove the identity: cot(x+ y) =
cotx cot y − 1
cotx+ cot y
. (2)
Question 4 [7 marks]
(a) Let u(x) = cos3(2x+ 1). Find functions f , g and h such that (f ◦ g ◦ h)(x) = u(x). (2)
(b) Start from one of the standard functions and apply transformations to sketch the graph of
f(x) = |x2 − 4x|. (2)
MAT01A1 SUPPLEMENTARY EXAM – 21 JULY 2017 5/12
(c) Let f(x) = ln(−3x+ 1)− 5.
(i) Find the domain of f . (1)
(ii) Find the inverse function f−1(x). (2)
Question 5 [7 marks]
(a) Use the definition of the derivative at a point to calculate f ′(3) if f(x) = x3− 2x. (2)
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(b) Let f(x) =
{
x− 3 if x ≤ 2√
x− 2 if x > 2
(i) Calculate lim
x→2
f(x) (2)
(ii) Is f continuous at x = 2? Justify your answer. (1)
(c) Calculate lim
x→0
√
x+ 6−√6
x
. Do not use L’Hospital’s Rule. (2)
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Question 6 [6 marks]
(a) Calculate, with reasons, lim
x→0
x2 · cos
(
1
x
)
, if it exists. (3)
(b) Find the vertical and horizontal asymptotes of the graph of f(x) =
2ex
ex − 5. (3)
Question 7 [5 marks]
Evaluate the integrals:
(a)
∫ pi/3
pi/6
(sinx− cscx cotx) dx (3)
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(b)
∫
7x√
x2 − 4 dx (2)
Question 8 [3 marks]
Complete the following table with the correct truth values: (3)
p q r p ∨ q ¬r q ↔ ¬p q → p ¬q ∧ r
F T
Question 9 [2 marks]
Match the mathematical statement in natural language with the correct first-order formula.
(A) There exists a positive real number that is less than its square.
(B) Every positive real number is less than its square.
(C) Every real number is non-negative or less than its square.
(D) There exists a real number that is less than its square and negative.
First-order formula A/B/C/D
(∀x ∈ R)((x > 0) ∨ (x < x2))
(∀x ∈ R)((x 6 0) ∨ (x < x2))
(∃x ∈ R)((x < 0) ∧ (x < x2))
(∃x ∈ R)((x > 0) ∧ (x < x2))
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Question 10 [3 marks]
Use the special limit lim
θ→0
sin θ
θ
= 1 to prove that lim
θ→0
cos θ − 1
θ
= 0. (3)
Question 11 [3 marks]
Evaluate lim
x→0+
ln(sinx)
ln(tanx)
. (3)
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Question 12 [2 marks]
Use the definitions of the hyperbolic functions to prove that cosh2 x− sinh2 x = 1. (2)
Question 13 [2 marks]
Prove that if an integer m is even, then (m+ 4)2 +m+ 3 is odd. (2)
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Question 14 [4 marks]
Prove that 3 + 11 + . . .+ (8n− 5) = 4n2 − n for all n ∈ Z+. (4)
Question 15 [11 marks]
(a) Find f ′(x) if f(x) =
x2 − 4x√
x
+ sec2(3x)− sin−1(2x− 3).
You do not have to simplify your answer. (4)
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(b) Find
dy
dx
if xey + 1 = xy. (2)
(c) Calculate f ′(x) if f(x) = 1
4
sinh 2x+ tanh(lnx). (2)
(d) Calculate
dy
dx
if y = x1−lnx. (3)
